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This paper comprises THREE sections. Section A contains short-answer questions. Candidates 
are required to answer only SIX (6) of the NINE (9) questions. SECTION B is a single essay. 
SECTION C is an assessment of a newspaper article. As a guide, you should allow 15 minutes 
reading time, and follow the recommended timing given below for each section. 


SECTION A (60 MINUTES) 


Answer SIX (6) of the NINE (9) questions below. Each question is a short-answer question and 
may be answered in note form or dot point. When possible, use diagrams or figures to illustrate 
your answers. Each question is worth equal marks. 


1. 


Marine, estuary and freshwater systems all have FOUR (4) common major habitats. Use a 
diagram to define each of these four habitats and identify the relevant sampling method for 
collecting aquatic invertebrates from each one. Outline the advantages and disadvantages for 
ONE (1) of your sampling methods. 


Stratification of aquatic systems leads to vertical layering of the water column and the creation 
of distinct ecosystems that do not mix. List TWO (2) causes of stratification. For ONE (1) of 
your examples, use a labeled diagram to identify each layer and its physical and chemical 
characteristics. Identify TWO (2) consequences for biota when a stratified aquatic system is 
mixed. 


. Nutrient regeneration through the decomposition of organic matter is important for the 


productivity of aquatic ecosystems. Describe the THREE (3) steps in the decomposition 
process of organic matter in aquatic systems. In lotic systems, nutrients from decomposition 
are transported downstream with flow. Briefly explain the concept of nutrient spiraling and 
include a labelled diagram. 


Define the term ‘eutrophication’ and list THREE (3) negative impacts of nuisance algal 
blooms on aquatic ecosystems. Identify the THREE (3) parameters used to classify the trophic 
status of aquatic systems. For eutrophic water bodies, state whether each of these three 
parameters would be higher, lower or the same as tap water. 


Plants have a number of adaptations for living in aquatic ecosystems. Construct a table that 
identifies and explains TWO (2) adaptations for each of the following systems: freshwater, 
estuarine and marine. 


Define the term ‘estuary’ and identify ONE (1) ecosystem service provided by estuaries and 
TWO (2) threats to the maintenance of this service. Use THREE (3) diagrams to briefly 
define the THREE (3) main types of estuaries showing for each its shape and how this affects 
the extent of tidal influence and salinity concentrations in the estuary. 


A typical response to water shortage in an area where rainfall and runoff are low and variable 
is the construction of large dams. Briefly describe the term ‘coldwater pollution’. List TWO 
(2) ecological impacts of coldwater pollution on downstream ecosystems and describe a 
management or restoration technique to minimize these impacts. 


Provide a definition for Marine Protected Areas. Using the Solitary Islands Marine Park as an 
example, identify the management zones currently in place and briefly outline how each of 
these zones can be used in the management of threatened species. 


Predictions for climate change have identified a number of impacts on aquatic systems. 
Briefly describe THREE (3) examples of hydrologic changes to aquatic systems as a result of 
predicted changes to climate. For tropical wetlands, saltmarshes, and groundwater aquifers 
specify for each ecosystem how these THREE (3) hydrological changes will impact biota. 
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SECTION B (30 MINUTES) 


Write an essay answering the question below. Draw information from your reading, lectures, 
and practical experience on the fieldtrip. Use diagrams where appropriate. Structure the essay 
carefully and do not use dot points. 


10. One theme of this unit is the contrasts and parallels that exist in many habitats and ecosystem 
processes occurring in freshwater and marine environments, and the longitudinal linkages that 
connect these ecosystems. From your experiences on the field trip, draw a sketch showing a 
longitudinal profile of the location of aquatic ecosystems along a transect from upland swamp 
to beyond the intertidal zone at the sea. Select four types of aquatic ecosystems from your 
diagram (at least one lentic and one lotic system), and compare and contrast the physical, 
chemical and biological characteristics of these systems. Conclude with a brief paragraph that 
identifies the importance of longitudinal linkages in maintaining the ecosystem processes in 
your selected aquatic ecosystems. 
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SECTION C (30 MINUTES) 


Read the article below and answer the following question: 


11. Assess the validity of the following article by explaining where the journalist or those 
interviewed might have their facts wrong. In dot points, clearly identify each of the errors and 
state the correct answer. 


PROLONGED DROUGHT INCREASES CHANCE OF PEAT FIRE RISK 


Ebor Express, October 7 2014. New South Wales National Parks and Wildlife Service scientist Dr 
Pete Bog today claimed that the excessive drainage of swamps on the New England Tablelands for 
farming over the last 100 years had created a serious fire risk. Dr Bog stated that the high amounts 
of organic matter in the beds of the swamps had dried out, forming a significant fuel load. For 
example, at swamps in the Ebor region, he said that the recent prolonged period of low rainfall 
would increase the load of organic matter in the wetland as exposure of the peat to air would slow 
down rates of organic matter decomposition. The lack of surface water in these swamps also had 
implications for local wildlife dependent on the moisture provided by the peat. “Freshwater 
crayfish such as the locally endemic Euastacus neohirsutus would be put at risk from lower water 
levels” said Ranger Mandy Bulls. “As freshwater crayfish are high-level predators in swamps, they 
require surface water to hunt their prey”. Local conservationist S. Fagnum-Moss also fears the low 
water levels and disturbance from cattle will affect water quality in the swamps. "Usually, the 
swamp water has a very alkaline pH because of the high acidity of material leached from the 
swamp organic matter. Percentage saturation of dissolved oxygen is always low because the water 
is so cold. We fear that the species richness of macroinvertebrates that is currently extremely high 
will be reduced, whereas the diversity of the swamp plants will increase with the added nutrients 
provided from the grazing stock." 


Tablelands farmers who have drained the swamps to obtain prime grazing land are blamed for the 
problem but they say that tourism is the real culprit. Mr Rumi Nate, a cattle farmer whose property 
is immediately adjacent to the Ebor swamps claimed that tourists walking through Ebor common 
have a larger impact on swamps than his grazing practices. He claims that there was water in these 
wetlands in winter this year, and that water flows there all year round because the peat in the 
swamp acts like a large sponge, constantly seeping water into the natural channels. "Tourists and 
campers have a really poor attitude to water", Mr Rumi Nate said. "The run-off from camp sites 
and roads contaminate the water, and walking trails have been made through the wetlands that 
impact water quality and destroy vegetation. My cattle had always had access to these upland 
swamps and have done no harm to the water quality or vegetation. Draining the swamps also has 
economic potential, as the Sphagnum and peat can be sustainably harvested and sold to nurseries 
without any long-term damage. And there has never been a peat fire on the Tablelands in the last 
100 years, despite the drought." 


THE END 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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